Objective: To examine psychological correlates of suicidality and violent behaviour in hospitalized adolescents and the extent to which these associations may be affected by their sex.
A dolescent aggression, whether perpetrated on the self or on others, is a major public health concern. 1 Moreover, suicidality and other violent tendencies have long been key concerns among psychiatric clinicians and researchers, 2 and this is no less the case for those who treat and study adolescents. Such concerns are especially acute among those who work with hospitalized adolescents-in part since most are admitted because of dangerousness to self or others, and in part because the prediction and prevention of these behaviours is central to the management of the adolescent inpatient milieu. 3 The relation between suicidality and violence has been a focus of psychiatric research for more than a quarter century. Working with institutionalized adults, investigators have explored the demographic characteristics, developmental influences, personality traits, and psychiatric attributes of those who manifest varying combinations of suicidal and violent tendencies. 2, 4, 5 More recently, psychometric research in adult inpatients examining the relations among depressed mood, anxiety, hopelessness, anger, impulsivity, suicidality, and violence [6] [7] [8] has been used to support views that all these psychopathological dimensions-perhaps including drug and alcohol abuse-may reflect a common biochemical foundation. [9] [10] [11] Some have suggested a "2-stage model" for suicidality and violence risk, in which certain variables contribute to an "underlying aggressive impulse" and may lead to either outcome, and in which other variables determine whether this aggression is directed toward others or toward oneself. 7, 8 The relation between suicidality and violence has also been explored in adolescents. For example, Inamdar and colleagues 12 studied adolescents suffering from psychosis, noting the high cooccurrence of suicidal and violent behaviours. Many such studies, however, have examined this issue either from the standpoint of adolescent suicide victims or from that of adolescents who exhibit violent behaviour. Using suicide registry data, Marttunen and coworkers 13, 14 found relations between suicide, depression, antisocial behaviour, and alcohol abuse in adolescents. Brent and others 15 studied the relatives of adolescent suicide victims, finding evidence that the familial transmission of suicidal behaviour and aggression were related. Grosz and colleagues 16 studied adolescent inpatients with a history of frequent interpersonal violence and found correlations between violence risk and both suicide risk and impulsivity but not between violence risk and depression.
A few studies of adolescents have considered these relations neither from the perspective of suicide victims nor necessarily from the perspective of individuals who manifest violent behaviour; rather, they have examined suicide risk and violence risk together in the general population or in samples of high-risk adolescents. Woods and coworkers 17 studied high school students and found that suicide attempts were associated with fighting and other high-risk behaviours. Apter and colleagues 18 studied inpatients, finding that, while suicidality scores were correlated with depression scores, suicidality scores were higher in patients with conduct disorder than in those with depression. Although the researchers did not have a measure of violence risk, they interpreted these results as supporting an interrelation among depression, impulsivity, violence, and suicidal behaviour. A later study from the same group 19 included a scale for violent behaviour and found that suicidal behaviour correlated with both depression and violent behaviour but that depression and violent behaviour were not correlated. The authors concluded that adolescents may manifest 2 types of suicidal behaviour, one characterized by depressive symptoms and another characterized by impulsivity.
A different strategy for exploring the relations between suicidal and violent behaviour was pursued by Pfeffer and colleagues 20 in their chart review of hospitalized adolescents. These investigators divided their sample into subgroups according to the presence or absence of suicidal and assaultive behaviour. A suicidal-only group was characterized by symptoms of depression, drug and alcohol abuse, and environmental stress; an assaultive-only group was characterized by a low level of depressive symptoms; and a group that was both suicidal and assaultive was characterized by a history of accidents and family violence. These authors concluded that suicidality can be subtyped according to the presence or absence of violent behaviour and that treatment choices may be affected by such differences. Finally, Vermeiren and coworkers 21 conducted a school-based study, using self-report measures. They, too, divided their sample into subgroups according to the presence or absence of suicidal and violent behaviour. They found that their suicidal-only group had high scores for depression, somatization, alcohol use, anxiety, and covert aggression and low scores for expectations about the future; the violent-only group showed more overt aggression, sensation seeking, and marijuana use, as well as some depression and somatization; and the combined group had high scores for depression, somatization, overt and covert aggression, marijuana and alcohol use, sensation seeking, and diminished perception of risk. These authors observed that suicidal and violent adolescents shared characteristics related to internalizing problems, aggression, and risk-taking behaviour. However, this study included male subjects only.
Indeed, relatively less research has focused on potential sex differences in these relations between suicidality, violence, and associated variables. Among the studies of adults cited above, only 2 examined sex effects. One of these 8 reported no differences by sex. The other 2 found that men who were violent were twice as likely to be suicidal as men who were not violent but found no similar relation in women. Only 2 of the adolescent studies addressed this issue. In their study of psychotic adolescents, Inamdar and colleagues 12 found that boys more commonly demonstrated violent behaviour and the combination of violent and suicidal behaviours-although they found no difference between the sexes for suicidal behaviour alone. Finally, in their school-based study, Woods and colleagues 17 found that suicide attempts were more frequent in girls.
However, there are several studies on adolescents of either violence or suicidality alone that have examined sex effects-and some of these have illuminated the effects of sex on the relation between violence and suicidality. For example, Flannery and colleagues 22 used a community sample of adolescents to demonstrate that, compared with violent male subjects, violent female subjects had higher levels of depression, anxiety, posttraumatic stress, anger, dissociation, and suicidality. In their study of adolescent suicide, Marttunen and coworkers 13 found indications that suicide was associated with more severe psychopathology in girls and with substance abuse in boys. Levy and Deykin 23 studied late adolescents, reporting that substance abuse was more likely to result in suicidal ideation for male subjects. Horesh and colleagues 24 studied adolescent inpatients and found that impulsivity was a stronger contributor to suicidality in male patients. By contrast, Garnefski and colleagues 25 used a high school sample to demonstrate that the characteristics of suicidal boys and girls were quite similar. Finally, in their study of adolescent suicide victims, Brent and colleagues 26 showed that conduct disorder was a more significant risk factor in male subjects than in female subjects. None of these studies, however, examined the relative risk factors for suicidality and violence together in adolescents while also considering the potential effects of the subjects' sex.
In this study, we examined selected psychological and behavioural correlates of suicide risk and violence risk in hospitalized adolescents. First, we were interested in comparing the correlates and risk factors for these 2 forms of aggressive behaviour and in determining whether either behaviour was itself predictive of the other. Second, we were interested in the effect of sex on the prediction of suicidality and violent behaviour and in whether the correlates and risk factors for these behaviours were different for male and female subjects. Because of extensive intercorrelation among the variables of interest, 6, 8 we chose a multiple regression analytic approach. In addition to the psychological and behavioural variables, we included age in our predictive models because of indications that suicidality and violence could be age-related. 2,26 Finally, we did not limit ourselves to any specific diagnostic categories because of broad evidence that patients of all diagnostic types could be at risk for both suicidality and violent behaviour. 7, 8, 13 
Method

Subjects
The subjects were a nearly consecutive series of 487 patients admitted to the adolescent treatment unit of a psychiatric teaching hospital. They ranged in age from 12 to 19 years (mean 15.8 years, SD 1.5); 207 (43%) were male. The majority (80%) were white. Patients were admitted because of their need for inpatient-level intervention, and no other selection processes were used. All potential subjects were assessed clinically with respect to their appropriateness for inclusion in the study, and very few were excluded. We excluded individuals only if they had difficulty with language or comprehension, had active psychosis, or were otherwise too agitated or confused to complete the self-report assessment instruments. At the time of admission, and after complete explanation of the study procedures, we obtained written informed consent from all subjects. For minors, we obtained assent from the subjects and consent from their parents or guardians.
Measures
Assessments were conducted as part of an overall evaluation procedure completed within 1 to 4 days after admission. For this study, we chose specific measures from the assessment battery that would evaluate suicide risk, violence risk, and representative psychological and behavioural correlates drawn from the literature: 27 is a 15-item measure of suicidal impulses, past suicidal behaviour, and other items that have been shown to be associated with suicide risk. It has good psychometric properties in adults and adolescents-including discrimination, in both age groups, between patients who have and who have not made suicide attempts. 8, 16, 27, 28 Past Feelings and Acts of Violence Scale. The PFAV 29 is a 12-item scale that inquires about acts of violence against others, use of weapons, arrests, and loss of temper. It has good psychometric properties in adults and adolescents and discriminates between violent and nonviolent adolescent inpatients. 16, 29 Hopelessness Scale for Children. The HSC 30 is a 17-item scale for children and adolescents that measures negative expectations about the future. It has been used with adolescents and has demonstrated good psychometric properties. 30, 31 Rosenberg Self-Esteem Scale. The RSES 32 is a 10-item measure of global self-esteem. A higher total score reflects greater self-esteem. Studies in adolescents have demonstrated good reliability and validity. 32, 33 Beck Depression Inventory. The 21-item version of the BDI 34,35 is a well-established inventory of the symptoms of depression. It has been used extensively within adolescent populations and has excellent psychometric properties in adolescent patients. 36, 37 Impulsivity Control Scale. The ICS 28 is a 15-item measure designed to assess impulsivity that is independent of aggressive behaviour. It has shown good internal consistency and concurrent validity in adolescents. 16, 28 Adolescent Alcohol Involvement Scale. The AAIS 38 is a 14-item screening measure of alcohol abuse for use in adolescent populations. It has demonstrated good psychometric properties in diverse samples of adolescents. 38, 39 Drug Abuse Screening Test for Adolescents. The DAST-A 40 is a 27-item screening measure for drug abuse, adapted from the adult version 41 for use in adolescent populations. It has demonstrated good psychometric properties in adolescent inpatient samples. 40
Analysis
We first compared both of our dependent variables (SRS score and PFAV score) and all of our predictor variables (age, HSC score, RSES score, BDI score, ICS score, AAIS score, and DAST-A score) by sex. Then, after examining the intercorrelations among these variables, we performed 6 multiple regression analyses. In the first 2 analyses, we predicted the SRS score and the PFAV score and included among the predictor variables the PFAV or SRS score, respectively, as well as sex. Then we performed 4 more analyses, predicting the SRS score and predicting the PFAV score for male and female subjects separately. We compared the results for both sexes and for suicide risk as opposed to violence risk. Table 1 compares the male and female subgroups with respect to all the predictor and dependent variables. There are no differences in age by sex. Compared with the male subjects, female subjects have significantly higher levels of hopelessness, depression, alcohol abuse, and suicide risk and lower self-esteem. These differences suggest that separate analyses for male subjects and female subjects are appropriate. Table 2 shows the intercorrelations for all these variables in the overall study group. Most of the variable pairs correlate to an extent that is statistically significant. Violence risk correlates significantly (either positively or negatively) with all other variables, and suicide risk correlates with all except age, suggesting that this set of predictor variables is generally appropriate for our purposes. In Table 3 , we summarize the results of the 2 multiple regression analyses involving the overall study group and in which sex was included as a predictor variable. Our analysis revealed that 9 variables jointly accounted for 67% of the variance in predicting suicide risk. Of these, 5 variables-female sex, low self-esteem, depression, drug abuse, and violence risk-made significant independent contributions to the predictive model. An analogous model accounted for 40% of the variance in predicting violence risk, with male sex, younger age, hopelessness, impulsivity, drug abuse, and suicide risk making significant independent contributions. Tolerance and variance inflation factor values suggested no collinearity concerns with respect to either of these multiple regression analyses. Table 4 presents the intercorrelations for these variables in the male and female subgroups. For both subgroups, most of the variables are significantly correlated with each other and most of the predictor variables are significantly correlated with both dependent variables. Table 5 provides a summary of the 4 multiple regression analyses that evaluated male and female subjects separately. Here, we excluded the sex variable from the previous models. For the male subgroup, the 8 remaining variables jointly accounted for 69% of the variance in predicting suicide risk. Among these, 3 variables-low self-esteem, depression, and drug abuse-made significant independent contributions to the predictive model. For this subgroup, the analogous model jointly accounted for 43% of the variance in predicting violence risk, with significant independent contributions being made by younger age, hopelessness, and impulsivity. For the female subgroup, our model accounted for 63% of the variance in predicting suicide risk, with only low self-esteem and depression making significant independent contributions. For this subgroup, the model accounted for 40% of the variance in predicting violence risk, with younger age, impulsivity, and drug abuse making significant independent contributions. Again, tolerance and variance inflation factor values suggested no collinearity concerns with respect to these analyses.
Results
Discussion
This study examined psychological and behavioural correlates of suicidality and violent behaviour in a high-risk adolescent population. Our analyses revealed distinct patterns with respect to the independent predictors of suicide risk and violence risk, as well as some differentiation by sex. In adolescent psychiatric patients, these differences may reflect differing risk factors for suicidality and violent behaviour, and they may also suggest variation in these risk factors between male and female individuals.
Our predictive models were statistically significant for all the conditions that we studied: the prediction of suicide risk and the prediction of violence risk for the overall group and then separate predictions for both sexes. For the overall group, all but one of the predictor variables had significant zero-order correlations with both suicide risk and violence risk. Despite these similar correlational patterns, the multiple regression analyses yielded striking differences in terms of which variables made significant independent contributions to the predictive models. Sex made an independent contribution to the prediction of both suicide risk and violence risk-but in opposite ways, with female sex contributing to the former and male sex contributing to the latter. With regard to other differences, low self-esteem and depression made independent contributions to the prediction of suicide risk only, while younger age, hopelessness, and impulsivity made independent contributions to violence risk only. There was also a similarity in that drug abuse made an independent contribution to the prediction of both suicide risk and violence risk (but alcohol abuse made an independent contribution to neither). Finally, both Our results with respect to the sex variable are consistent with reports that adolescent suicidality is associated with female sex 17 and that violence is associated with male sex. 12 The association we found between younger age and violence risk is convergent with the results of studies in adults 2 and children. 42 Additionally, our finding that depression is associated with suicide risk is broadly consistent with the literature. 13, [18] [19] [20] [21] 23, 25, 43 That we did not find a similar association between depression and violence risk is also consistent with the results of prior studies in both children and adolescents. 16, 19, 42 With regard to the cognitive vulnerabilities that we studied, our observation that low self-esteem is associated with suicide risk is, again, broadly consistent with the literature. 25 Our finding that hopelessness is associated with violence risk is interesting. Given the strong correlations Coding for the sex variable is male = 1, female = 2; -= not applicable c P < 0.01; d P < 0.001; e P < 0.05 Results for the male subgroup are presented above the diagonal, and those for the female subgroup are presented below the diagonal. b P < 0.05; c P < 0.01; d P < 0.001 (All tests are 2-tailed.) -= not applicable between hopelessness, depression, and low self-esteem, our multiple regression approach may have been especially useful in identifying statistically meaningful relations when these 3 variables were considered jointly. This analytic approach also allowed us to observe that hopelessness did not make an independent contribution to the prediction of suicide risk. This result is at odds with some of the literature on suicidality in this age group, 21 but it is consistent with the findings of other investigators, including Brent and colleagues, 44 who have suggested that hopelessness may not play as central a role in adolescent suicidality as it does for adults.
Previous research has suggested that impulsivity can be associated with both suicide risk and violence risk in hospitalized adolescents. 16, 18, 19, 24 While the zero-order correlations were statistically significant between impulsivity and both suicide risk and violence risk, our multiple regression analyses demonstrated an independent contribution to the prediction model only in the latter instance. Many studies have demonstrated relations between substance abuse and suicidality or violence. 13, 16, 17, 20, 21, 23, 25, 44 Most of these, however, have either failed to distinguish between drug and alcohol abuse or have not considered violence and suicidality concurrently-or have had both limitations. Vermeiren and colleagues 21 did examine both suicidality and violence while considering marijuana use along with alcohol use. These investigators noted relations between marijuana use and violence and between alcohol use and suicidality. Their results differ from our observation that drug abuse is associated with both suicide risk and violence risk but that alcohol abuse is associated with neither. Here again, this outcome may derive from our analytic approach. In our overall group, both drug abuse and alcohol abuse have significant zero-order correlations with both suicide risk and violence risk, but the former 2 variables themselves have fairly strong intercorrelations. Our results suggest that drug abuse is a more salient factor than alcohol abuse with respect to both suicide risk and violence risk. Finally, our observation that both suicide risk and violence risk made independent contributions to the prediction of the other is consistent with the results of previous studies that have examined together these 2 forms of aggressive behaviour in adolescents, 12, [17] [18] [19] [20] [21] 24 as well as with studies that have considered these relations in children 45 and adults. [6] [7] [8] Differences between the male and female subgroups were less striking. First, when sex-specific subgroups were examined separately-and when the sex variable was, therefore, removed from the models-neither suicide risk nor violence risk made an independent contribution to the prediction of the other. In the prediction of suicide risk, low self-esteem and depression made independent contributions for both subgroups, whereas drug abuse made an independent contribution for the male patients but not for the female patients. In the prediction of violence risk, younger age and impulsivity made independent contributions for both subgroups, whereas hopelessness made an independent contribution for male subjects but not female subjects and drug abuse made an independent contribution for female subjects but not male subjects. These observations suggest that the interplay among the variables may differ slightly according to sex. As noted above, there is little in the literature with which to compare these sex-specific results. We did not find, as Horesh and coworkers 24 did, that adolescent suicidality was more strongly associated with impulsivity in male subjects. Nor did we find, as Flannery and colleagues 22 did, that adolescent violence was more strongly related to depression in female subjects. By contrast, our findings with respect to drug abuse are generally consistent with previous observations that adolescent suicide is more strongly related to substance abuse in male subjects. 13, 23 The strengths of this study include our use of a large, heterogeneous series of adolescent inpatients, our use of psychometrically established measures, our differentiation between drug and alcohol abuse, and our use of multiple regression as an analytic approach. Our study also has some limitations. First, our inpatient subjects were representative of acute psychiatric populations-and our results, therefore, may not be generalizable to outpatient or community settings. Nonetheless, our study group is a clinically relevant one because hospitalized and psychiatrically ill patients are among those at highest risk for future suicidal and violent behaviour. 2, 43 Our reliance on self-report, although a limitation, may have been an especially useful approach in assessing adolescents because such methods can minimize or remove feelings of embarrassment that function as barriers to the accurate disclosure of personal information. Also, our associational design prevented us from making statistical inferences about the differences that we observed between the 2 types of aggressive behaviour and between sexes. Finally, the cross-sectional nature of this study precluded direct conclusions regarding causality.
Nonetheless, we can draw some conclusions from this data. Although our results for the overall study group lend support to the association between suicide risk and violence risk, important differences appeared in terms of which of our psychological variables made independent contributions to the prediction of these 2 dependent variables. The distinctiveness of these associations suggests that, despite some underlying similarities, there may be differing risk factors for suicidal behaviour and for violent behaviour in the population represented by our study group. Conversely, we found little support for the view that these relations are distinct in male and female adolescents. A couple of observations with regard to substance abuse were of interest. Overall, we found evidence for an association between drug abuse and both suicidality and violent behaviour-but not between alcohol abuse and either of these. Moreover, we found particular associations between drug abuse and suicidality in male subjects and between drug abuse and violence in female subjects.
Longitudinal studies are needed to determine the extent to which these associational similarities and differences reflect patterns of pathogenesis. To the extent that these associational patterns do prove to reflect pathways to suicidal and violent behaviour, findings such as ours may have implications for improved specificity in prevention and treatment techniques. For example, therapeutic approaches for adolescent patients who are suicidal may include antidepressant medication, cognitive interventions aimed at low self-esteem, and treatment for drug abuse. Also, clinicians working in inpatient settings may wish specifically to conduct screenings for suicidality or violent tendencies in those adolescents who have a history of drug abuse. Alternatively, taking a broader view, public health efforts to reduce adolescent suicide and violence may focus on the prevention of drug abuse in this age group.
Résumé : Prédiction de la suicidabilité et de la violence chez des adolescents hospitalisés : comparaisons selon le sexe
Objectif : Examiner les corrélats psychologiques de suicidabilité et de comportement violent chez des adolescents hospitalisés, et la mesure dans laquelle ces associations peuvent être affectées par le sexe.
Méthode : Quatre cent quatre-vingt sept patients psychiatriques hospitalisés (207 masculins, 280 féminins), âgés de 12 à 19 ans, ont rempli une batterie de mesures auto-déclarées, éprouvées sur le plan psychométrique, du fonctionnement psychologique, de l'abus de substances, de la suicidabilité et du comportement violent. Nous avons mené des analyses de régression multiple afin de déterminer les prédicteurs conjoints et indépendants du risque de suicide et du risque de violence. Dans des analyses subséquentes, nous avons examiné ces associations séparément, selon le sexe.
Résultats : L'analyse de régression multiple a révélé que 9 variables (le sexe, l'âge, le désespoir, l'estime de soi, la dépression, l'impulsivité, l'abus d'alcool, l'abus de drogues, et le risque de violence) prédisaient conjointement le risque de suicide -et qu'un modèle analogue prédisait le risque de violence. Cependant, nous avons constaté plusieurs différences quant à quelles variables faisaient une contribution indépendante significative à ces 2 modèles prédictifs. Le sexe féminin, la faible estime de soi, la dépression, l'abus de drogues, et le risque de violence faisaient des contributions indépendantes au risque de suicide. Le sexe masculin, le jeune âge, le désespoir, l'impulsivité, l'abus de drogues, et le risque de suicide faisaient des contributions indépendantes au risque de violence. Nous avons observé quelques différences additionnelles quand nous avons examiné les sujets masculins et féminins séparément.
Conclusions :
Nous avons trouvé des modèles qui se chevauchent mais distincts de prédiction du risque de suicide et du risque de violence, ainsi que des différences entre les sujets masculins et féminins. Ces résultats peuvent refléter des voies psychologiques et comportementales distinctes pour la suicidabilité et la violence chez les patients psychiatriques adolescents -et des facteurs de risque différents pour chaque sexe. Ces différences ont des implications éventuelles pour les programmes de prévention et de traitement.
